Blackhill Quarry, Leeds

Storm Water Storage Analysis

December 2022

Waterco Al

Assessment | Modelling | Design




Blackhill Quarry, Leeds Storm Water Storage Analysis

Project Information

Project: Blackhill Quarry, Leeds
Report Title: Storm Water Storage Analysis
Client: Mone Brothers Excavations Ltd

The instruction to undertake this Storm Water Storage Analysis was received from

Instruction: Mark Smedley of The Mineral Planning Group Ltd acting on behalf of the Client.

File Ref: 15131-Storm Water Storage Analysis-01

Approval Record

Author: Megan Williams BSc (Hons)

Approver: Aled Williams BSc (Hons) MCIWEM C.WEM

Document History

Revision Date Comment

01 05/12/2022 First issue

The copyright in this document (including its electronic form) shall remain vested in Waterco Limited
(Waterco) but the Client shall have a licence to copy and use the documentforthe purpose forwhich it was
provided. Waterco shall not be liable for the use by any person of the document forany purpose otherthan
thatfor which the same was provided by Waterco. This document shallnot be reproduced in whole orin part
or relied upon by third parties for any use whatsoever without the express written authority of Waterco.

This report will remain valid fora period of twelve months (from the date of lastissue) after which the source
data should be reviewed in order to reassess the findings and conclusions on the basis of latest available
information.

“OSUEPCO Assessment | Modelling | Design




Blackhill Quarry, Leeds Storm Water Storage Analysis

Contents

g o [ o1 [ o PPN 1
SIEE OVEIVIBW ...ttt ettt e e et ettt e e e e et e et e bt e e e e e e et eebe b e e eeeeeeaa bbb e s eeeeeeeennnaesaeanans 1
Y T2 Yoo [o] [o =V AU 1
T U] TP PP UPTU P OPPPPPPUPPPPPIN 2
Appendices

AppendixA  Proposed DevelopmentPlan

“‘atehco Am Assessment | Modelling | Design




Blackhill Quarry, Leeds Storm Water Storage Analysis

Introduction

Waterco has been commissioned to undertake Storm Water Storage Analysis in relation to a proposed
development at Blackhill Quarry, Leeds.

The purpose of this report it to estimate the volume of surface water storage discharging from two separate
proposed hardstanding areas as to inform the sizing of a water storage lagoon. Storm water storage estimates
will be considered for lagoon emptying frequencies of once every 2weeks and once per month.

Site Overview

Blackhill Quarry is located at National Grid Reference (NGR): 427137, 442199. Online mapping (including
Google Maps / Google Streetview imagery, accessed December 2022) shows that the site comprises of the
existing Blackhill Quarry. The site is bordered by Kings Road to the north, agricultural land to the east,
woodland to the south and agricultural land to the west. Access to the site is provided from Kings Road to
the north.

The two hardstanding areas under consideration are assigned as Area A and Area B for the purposes of this
report. AreaAis fora concrete surfaced wash plant / aggregate recycling area with filter press and filter cake
storage and will cover approximately 3,894m?. Area B is for a stockpiling area and will cover approximately
4,355m?2. A proposed developmentplanisincluded in Appendix A.

Methodology

The volume of storm water storage discharging from both areas of hardstanding has been based on the
following design criteria set out by the Client:

1) Scenario A —The storage lagoonis emptied every 2weeks. The lagoon will be sized to accommodate
the average rainfall for a 2 week period in wetter winter monthsin addition to a 1 in 30 year storm
event.

2) Scenario B — The storage lagoon is emptied every month (30 days). The lagoon will be sized to
accommodate the average rainfall for a 30 day period in wetter winter months in addition toa 1 in

30 year stormevent.

To estimate the storage volume during the 1 in 30 year storm event, peak rainfall intensities for a 6 hour
rainfall event have been obtained from the Flood Estimation Handbook (FEH) web service. The average
rainfall intensity fora 6 hour duration 1 in 30 year storm eventis 51.6mm. When accounting for 25% climate

change allowance, a rainfall intensity of 64.5mm is estimated.

Average rainfall data has been obtained from the Met Office Hadley Centre UK Precipitation (HadUKP).
Evapotranspiration rates have been derived from The UK Centre for Ecology & Hydrology (CHESS). On
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average, and based on the data obtained from HadUKP, November is the month with the highest average
rainfall. The average rainfall total for November over the years 1961 through to 1990 is 54.8mm. For atwo-
week period in November, the average rainfallis 25.6mm.

The above rainfalldataincludes an allowance for losses through evapotranspiration. An allowance of 0.64mm
perday is appliedto representlosses through evapotranspiration.

Results

1in 30 year Storm Event

Area A
Based on a total hardstanding area of 3,894m? and a rainfall intensity of 51.6mm, an estimated storm water
volume of 200.9m3 is estimated forthe 1 in 30 yearstorm event.

Based on a total hardstanding area of 3,894m? and a rainfall intensity of 64.5mm, an estimated storm water
volume of 251.2m? is estimated forthe 1 in 30 year plus 25% CC storm event.

Area B
Based on a total hardstanding area of 4,355m? and a rainfall intensity of 51.6mm, an estimated storage
volume of 224.7m? is estimated forthe 1 in 30 yearevent.

Based on a total hardstanding area of 4,355m? and a rainfall intensity of 64.5mm, an estimated storage
volume of 280.9m? is estimated forthe 1 in 30 year plus 25% CC storm event.

In total, 425.6m* of storm water storage is required to accommodate a 1 in 30 year storm event from
contributing drainage areas A and B. 532.1m3 of storm water storage is required to accommodate a 1 in 30

year plus 25% CC storm event from contributing drainage areas A and B.

Monthly Average Rainfall

Area A
Based on a total hardstanding area of 3,894m? and a rainfall total of 54.8mm (overa 30 day period), an

estimated storage volume of 213.4m3 will be required.

Area B
Based on a total hardstanding area of 4,355m? and a rainfall total of 54.8mm (overa 30 day period), an
estimated storage volume of 238.7m3 will be required.

In total, 452.1m3 is required to accommodate surface water runoff from both contributing drainage areas
overan average winter month / 30 days (assumingthe lagoon is emptied once per month).

With a 1in 30 storm event occurring in addition to the average rainfall within a typical winter month, a total
estimated storage volume of 877.7m? will be required assuming a lagoon emptying frequency of once per
month. This increases to 984.2m?3 when applying 25% CC on the 1 in 30 year event.
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2-Week Average Rainfall

Area A
Based on a total hardstanding area of 3,894m? and a rainfall total of 25.6mm fora two week (14 day) period,
an estimated storage volume of 99.7m3 will be required.

Area B
Based on a total hardstanding area of 4,355m? and a rainfall total of 25.6mm for a two week (14 day) storage
period, an estimated storage volume of 111.5m3 will be required.

In total, 211.2m3 is required to accommodate surface water runoff from both contributing drainage areas
overan average 14 day winter period.

With a 1in 30 storm eventoccurring in addition to the average rainfall within a typical 14 day winter period,
a total estimated storage volume of 636.8m? will be required assuming a lagoon emptying frequency of once
every 2 weeks. Thisincreases to 743.3m?3 when applying 25% CC onthe 1in 30 yearevent.
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Appendix A Proposed Development Plan
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